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(57)Abstract: 

PROBLEM TO BE SOLVED: To cut oflf a wiring route instantaneously when a 
discharge-type short circuit such as a short circuit between cord conductors, a 
tracking short circuit, etc., occurs while the wiring route is not cut off when an 

overflow current or a rush current is applied. 

SOLUTION: A current transformer 2 which detects a wiring route current, a filter 
circuit 3 which extracts a commercial frequency component from the current 
detected by the current transformer 2, a peak value conversion circuit 6 which 
detects the peak value of the extracted commercial frequency component and holds 
the peak value, a peak detection circuit 7 which detects the peak value of the current 
containing a discharge-type short circuit current from the current detected by the 
current transformer 2, and a comparison circuit 8 which outputs the operation signal 
of a thyristor drive circuit 9 when the output of the peak detection circuit 7 exceeds a 
threshold which is the output of the peak value conversion circuit 6 are provided. 
When a thyristor 10 is turned on, a trip coil 1 1 is made to operate to open contact 
devices 13. 
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* NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 i The circuit breaker which opens a wiring way from a power-line way by carrying out open operation of the contact 
arrangement when the abnormal current characterized by providing the following flows A commercial wave extraction means 
to extract the current wave form of commercial frequency which flows on a wiring way A 1 st peak-detection means to detect 
the peak value A 2nd peak-detection means to detect the peak value containing the letter short-circuit current of electric 
discharge which flows on a wiring way of a current wave form A comparison means to output a signal when the detection 
value of this 2nd peak-detection means exceeds the detection value of the aforementioned 1st peak-detection means, and an 
operation means to carry out open operation of the aforementioned contact arrangement in response to the output of this 
comparison means 

[Claim 2] The circuit breaker possessing the trip coil which an operation means drives by operation of the thyristor which 
operates in response to the output of a comparison means, and this thyristor according to claim 1 . 
[Claim 3] The circuit breaker according to claim 1 or 2 which outputs a signal while the comparison means made the 
threshold the detection value of the 1 st peak-detection means and the detection value of the 2nd peak-detection means is over 
this threshold. 



[Translation done.] 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the circuit breaker which detects and carries out 
interception operation also of the short-circuit current of the letter of electric discharge especially by tracking about the circuit 
breaker which intercepts a wiring way, when a short-circuit current and an overcurrent flow. 
[0002] 

[Description of the Prior Art] the conventional circuit breaker answers the both sides of a short-circuit current and an 
overcurrent - as - a short-circuit current - receiving - a dash-pot type — electromagnetism - a coil is used, bimetal is used 
to an overcurrent, and interception operation was carried out when detecting either 
[0003] 

[Problem(s) to be Solved by the Invention] However, in order that the above-mentioned circuit breaker may avoid a basing-on 
overflow current or the rush current generated in power up of load as shown in drawing 7 (a) malfunction, the detection 
current of instant interception is set as a bigger value than such the rush current assumed, and is usually set to about 1000% of 
the rated current of a breaker. In the case of the wiring breaker for residences, since rating is usually 20A (ampere), the 
operating current of instant interception is set as 200A. 

[0004] however — simplistic - since a code core-wire short circuit and the short circuit of the momentary letter of electric 
discharge by tracking arise in degradation of the insulating coat of the code which has connected with a plug socket in addition 
to the state of generating a high current which is mentioned above, melting of the coat by heating, etc., it is known that the 
short-circuit current in this case is about 200A from several 1 OA since [ and ] such a short-circuit current wave turns into 
discontinuous letter current wave type of electric discharge instead of a sine wave as shown in drawing 7 (b) — the 
conventional electromagnetism ~ it can detect neither by the coil nor bimetal, but such — simplistic ~ interception operation 
was not received and carried out However, it was checked by such short-circuit current that there may be an outbreak of a fire, 
and the wiring breaker which carries out interception operation also to such a short-circuit current was called for. 
[0005] Then, this invention makes it a technical problem to offer the circuit breaker which does not operate and separates a 
wiring way in an instant to the short-circuit current of a letter of electric discharge like a code core-wire short circuit or a 
tracking short circuit by overflow current or the rush current in view of the above-mentioned trouble. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention of a claim 1 A 
commercial wave extraction means to be the circuit breaker which opens a wiring way from a power-line way by carrying out 
open operation of the contact arrangement when abnormal current flows, and to extract the current wave form of commercial 
frequency which flows on a wiring way, A 2nd peak-detection means to detect the peak value containing a 1st peak-detection 
means to detect the peak value, and the letter short-circuit current of electric discharge which flows on a wiring way of a 
current wave form. It is characterized by having a comparison means to output a signal when the detection value of this 2nd 
peak-detection means exceeds the detection value of the aforementioned 1 st peak-detection means, and an operation means to 
carry out open operation of the aforementioned contact arrangement in response to the output of this comparison means. 
[0007] It is characterized by invention of a claim 2 possessing the trip coil which an operation means drives in invention of a 
claim 1 by operation of the thyristor which operates in response to the output of a comparison means, and this thyristor. 
[0008] In a clahn 1 or invention of 2, invention of a claim 3 is characterized by outputting a signal, while the comparison 
means made the threshold the detection value of the 1st peak-detection means and tiie detection value of the 2nd 
peak-detection means is over this threshold. 
[0009] 

[Embodiments of the Invention] Hereafter, the gestah of the operation which materialized this invention is explained based on 
a drawing. The main circuit of tiie breaker by which drawing 1 showed the circuit block diagram of the circuit breaker 
concerning this invention, and 1 was connected to the wiring way, 2 is the current transformer formed in the main circuit 1 , 
and the wiring way current detected with the current transformer 2 should pass a filter circuit 3, an absolute- value circuit 4, an 
integrating circuit 5, and the peak value conversion circuit 6. The detection value and comparator circuit 8 of a detector 7 
which detect the peak value from the detection current of a current transformer 2 compare. A thyristor 1 0 is made to turn on 
through the thyristor drive circuit 9 by the comparison result, and a trip coil 1 1 is operated, and it is constituted so that contact 
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arrangement 1 3 may be opened by operation of a contact breaker style (not shown). 

[00 1 0] When the current wave form with which it was superimposed on the short-circuit current of the letter of electric 
discharge to which the current transformer 2 flowed to the main circuit 1 as shown, for example in drawing 2 (a) when 
operation of each circuit block was explained in detail based on wave explanatory^ drawing of drawing 2 is detected, high 
frequency components, such as a letter short-circuit current of electric discharge and a noise, are deleted by the filter circuit 3, 
and only the wave of commercial frequency shown in drawing 2 (b) is extracted, and it is made to pass. And as an 
absolute-value circuit 4 shows drawing 2 (c), full wave rectification is carried out, while integrating an integrating circuit 5, it 
amplifies, and the peak value conversion circuit 6 changes the peak of a full-wave-rectification wave into a 
direct-current-voltage value, hi addition, for L, in drawing 2 (c), an absolute-value circuit output wave and M are [ an 
integrating-circuit output wave and N ] peak value conversion circuit output waves. 

[001 1] The peak-detection circuit 7 outputs the triangular wave which makes peak value the peak so that the peak value of 
detection current wave type, i.e., the peak value of the short-circuit current wave of the letter of electric discharge 
superimposed on the current wave form of commercial frequency as shown in drawing 2 (d), may be detected serially and it 
may be illustrated. A comparator circuit 8 is the time tl and t2 which exceeded as it was shown in drawing 2 (e), when 
measuring the output of the peak-detection circuit 7 by making into a threshold peak value N which is the 
direct-current- voltage value changed by the peak value conversion circuit 6 ( drawing 2 (e)) and becoming more than a 
threshold.. A high-level output is generated in between ( drawing 2 (g)). And a trigger signal is sent to a thyristor 10 as the 
thyristor drive circuit 9 has the high-level output voltage of a comparator circuit 8. 

[0012] If the trigger signal of the thyristor drive circuit 9 becomes more than constant value, a thyristor 10 will short-circuit 
between an anode-cathode, will be in an ON state, it passes and operates current from the principal-ray way 1 through diode 
1 2 to a trip coil 1 1 , and carries out opening operation of contact arrangement 1 3. In addition, an operation means to carry out 
open operation of the contact arrangement by the thyristor, the trip coil, diode, and the contact breaker style is formed. 
[0013] Thus, since it is detected in an instant and open operation of a wiring way is carried out even if the short-circuit current 
of a letter of electric discharge like a tracking short circuit or a code core-wire short circuit occurs, since a filter circuit is 
prepared as a commercial wave extraction means, an absolute-value circuit, an integrating circuit, and a peak value 
conversion circuit are prepared as the 1st peak-detection means and a difference is detected as compared with the 
peak-detection circuit which is the 2nd peak-detection means, an outbreak of a fire can be prevented certainly. And since a 
wave does not change to overflow current or the rush current even if it passes a filter circuit, there is no difference in the 
output value of the peak value conversion circuit 6, and the output value of the peak-detection circuit 7, the output of a 
comparator circuit does not become high-level, and contact arrangement does not carry out open operation. Moreover, let 
detection of a short-circuit current with the narrow time width of face of the letter of electric discharge be a still more positive 
thing by making the output wave of a peak-detection circuit into a triangular wave, in addition, a short-circuit current and an 
overcurrent — receiving — a well-known dash-pot type — electromagnetism — what is necessary is to be using a coil and 
bimetal arid just to make it cope with it 

[0014] Drawing 3 shows the gestalt of the 2nd operation, instead of not having the absolute-value circuit, the integrating 
circuit, and the peak value conversion circuit, delete a high frequency component by the filter circuit 3, the current wave form 
of commercial frequency is made to output, a point equipped with the commercial peak-detection circuit 15 which detects the 
peak value differs from a peak-detection circuit, and other composition is the same as that of the gestalt of implementation of 
the above 1st. 

[001 5] An operation of the gestalt of this operation is explained based on wave explanatory drawing of drawing 4 . If the 
circuit current which the letter short-circuit current of electric discharge as shown in drawing 4 (a) superimposed flows to a 
main circuit 1 Peak value P of the current wave type of the commercial frequency shown in drawing 4 (b) by the commercial 
peak value detector 1 5 is detected. If successive approximation is carried out to peak value Q of the wave containing the letter 
short-circuit current of electric discharge detected by the 2nd peak-detection circuit 16 which made the output wave steeper 
than the above-mentioned peak-detection circuit 7 by the comparator circuit 8 and peak value Q exceeds this threshold by 
making peak value P into a threshold A high-level output as shown in drawing 4 (c) in the meantime is generated, and it sends 
to the thyristor drive circuit 9. And the thyristor drive circuit 9 outputs a thyristor driving signal in response to the signal, and 
makes a thyristor 10 turn on. If a thyristor 10 turns on, current will flow and operate from the principal-ray way 1 through 
diode 12 to a trip coil 1 1, and opening operation of contact arrangement 13 will be carried out. 

[0016] Thus, since direct detection of the peak is carried out by the commercial peak-detection circuit, even if it excludes an 
absolute-value circuit, an integrating circuit, and a peak value conversion circuit, the letter short-circuit current of electric 
discharge can be detected, interception operation can be carried out, and a circuit can be simplified. Moreover, you may 
narrow the peak-detection wave which contains the letter short-circuit current of electric discharge according to the operating 
characteristic of an operation means like the 2nd peak-detection circuit 16. 

[0017] Drawing 5 shows the gestalt of the 3rd operation. The point equipped with the pulse judgment circuit 1 8 ailer the 
comparator circuit differs from the gestalt of the 1st operation, and others have the same composition. Although the pulse 
judgment circuit 1 8 is a circuit which carries out judgment removal of the extremely narrow waves of pulse width, such as a 
noise, an electric discharge wave, etc. with a possibility of superimposing on the wave of commercial frequency, and a 
comparator circuit 8 outputs by making width of face of the noise beyond the threshold, or the letter short-circuit current wave 
of electric discharge into pulse width, the pulse judgment circuit 18 classified this signal, and has removed the extremely 
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narrow wave of pulse width, such as a noise, 

[00 1 8] An operation of the gestalt of this operation is explained based on wave explanatory drawing of drawing 6 . If the 
current which the letter short-circuit current of electric discharge as shown in a main circuit 1 at drawing 6 (a), and the noise 
superimposed occurs, a comparator circuit 8 will output a high-level signal as shown in drawing 6 (c) to the wave beyond it 
by making peak value of commercial frequency current into a threshold, as shown in drawing 6 (b). And the narrow signal of 
pulse width is deleted by the pulse judgment circuit, and the wave shown in drawing 6 (d) is outputted. Subsequent circuit 
operation is the same as that of the gestalt of the 1st operation, makes a thyristor 10 turn on by the tiiyristor drive circuit 9, 
excites a trip coil 1 1 , and carries out open operation of contact arrangement 13. 

[00 1 9] Thus, it becomes possible for a thyristor not to operate with the signal and to cany out high operation of precision 
more by preparing a pulse judgment circuit after a comparator circuit, even if a comparator circuit operates by the noise with 
frequency higher than the letter short-circuit current of electric discharge etc. 
[0020] 

[Effect of the Invention] As explained in full detail above, when according to this invention it operates neither by overflow 
current nor the rush current and the short-circuit current of the letter of electric discharge with a short-circuit current value 
smaller than they flows, it can be detected, and a wiring way can be opened from a power-line way in an instant. 



[Translation done.] 
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